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'A* document defining the general slate of the art which is not 

considered to be of particular relevance 
'E' earlier document but published on or after the iniernatlonat 

filing dale 

*L' document which may throw doubts on priority claim(s) or 
which is cited to establish Ihe publication date of another 
dtalion or other special reason (as specified) 

*0* document referring to an oral disclosure, use, exhiMtion or 
other means 

'P' document published prior lo the international filing dale but 
later than the priority date claimed 



later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 

invention 

document of particular relevance; the claimed invention 
cannot t>e considered novel or cannot be considered lo 
involve an Inventive step when the document is taken alone 
document of particular relevance; Ihe claimed Invention 
cannot be considered to involve an inventive step when the 
documenl is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
In the art. 
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Box 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 

This tnternational Search Report has not been estabtrshed in respect of certain claims under Article I7(2)(a) for the following reasons: 

1. [71 Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 

Although claims 16 and 17 are directed to a method of treatment of the 
human/animal body, the search has been carried out and based on the alleged 
effects of the compound/composition. 

2. I I Claims Nos.: 

because they relate to parts of the International AF)plication that do not comply with the prescribed requirements to such 
an extent that no meanlrigful International Search can be carried out, specifically: 



3. Claims Nos.: 

— because they are dependent claims and are not drafted tn accordance with the second and third sentences of Rule 6.4(a). 

Box III Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 

This Intemationai Searching Authority found multiple InvenUons in this International application, as follows: 



1 . I I As all required additional search fees were timely pakJ by the applicant, this Intemationai Search Report covers all 
' — ' searchable claims. 

2. Fj As ail searchable claims could be searched without effort Justifying an additional fee, this Authority did not invite payment 

of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant, this Intemationai Search Report 
' — ' covers only those claims for which fees were paid, specificatly claims Nos.: 



4. rn No required additional search fees were timely paid by the applicant. Consequently, this International Search Report Is 
restricted to the invention first mentioned In the claims; It Is covered by claims Nos.: 



Remark on Protest [ | The additional search fees were accompanied by the applicant's protest. 

I I No protest accompanied the payment of additional search fees. 
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FOR FURTHER ACTION 


See item 4 below 
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PCT/US2004/037372 
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International Patent Classification (8th edition unless older edition indicated) 
See relevant information in Form PCT/ISA/237 


Applicant 

MERCK & CO.. INC. 



1 . This intemationa] preliminaiy report on patentability (Chapter I) is issued by the Internationa] Bureau on behalf of the 
International Searching Authority under Rule 44 bisA{sL). 



2. This REPORT consists of a total of 10 sheets, including this cover sheet. 

In the attached sheets, any reference to the written opinion of the Intemational Searching Authority should be read as a reference 
to the intemational preliminary report on patentability (Chapter I) instead. 



relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the intemational application 

Certain observations on the intemationa] application 



4. The Intemational Bureau will conmiunicate this report to designated Offices in accordance with Rules 44i»ij.3(c) and 93bisA but 
not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from the priority 
date (Rule 44bis .2). 
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INTERNATIONAL SEARCHING AUTHORITY 

(POT Rule 436/S.1) 



Date of mailing 

(dayAnonthyear) see form PCTASMZI 0 (second sheet) 



Applicant's or agent's file reference 

see form PCTyiSA/220 



FOR FURTHER ACTION 

See paragraph 2 below 



International application No. 
PCT4JS2004A)37372 



International filing date (dayAnonth^ear) 
10.11.2004 



Priority date (dayAnonth^ear) 
12.11.2003 



International Patent Classification (IPC) or both national classification and IPC 
C12N15y37, C12N15y81, A61K39/12. A61K48/D0, C07K14A)25 



Applicant 

MERCK & CO.. INC, 



1. 



This opinion contains indlcatbns relating to the following items: 

H Box No. I 

□ Box No. It 
BoxNo. lil 

□ Box No. IV 
a Box No. V 



□ Box No. VI 

□ Box No. VII 
S BoxNo.Vlil 



Basis of the opinion 
Priority 

Non-establishnnent of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of Invention 

Reasoned statement under Rule 43b/s.1 (a)(i) with regard to novelty, inventive step or Industrial 
applicability; citatbns and explanations supporting such statement 

Certain documents cited 

Certain defects in the International application 

Certain observations on the international application 



2. FURTHER ACTION 

If a demand for International preliminary examination Is made, this opinion will usually be considered to be a 
written opinion of the international Preliminary Examining Authority ("IPEA"). However, this does not apply where 
the applicant chooses an Authority other than this one to be the I PEA and the chosen IPEA has notifed the 
International Bureau under Rule 66.l6/s(b) that written opinions of this International Searching Authority 
will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to 
. submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of three 
months from the date of mailing of Form PCTyiSA/220 or before the expiration of 22 months from the priority date, 
whichever expires later. 

For further options, see Form PCT^SAS20. 

3. For further details, see notes to Form PCT/ISA^O. 



Name and mailing address of the ISA: 



European Patent Office - P.B. 5818 Paientlaan 2 
NL-2280 HV Rijswijk - Pays Bas 
Tel. +31 70 340 - 2040 Tx: 31 651 epo nl 
Fax: +31 70 340 - 3016 



Authiorized Officer 

Schuiz, R 

Telephone No. +31 70 340-4381 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 



Internationa! application No. 
PCT/US2004y037372 



Box No. I Basis of the opinion ^ 

1 . With regard-to the language, this opinion has been established on the basis of the international application in 
the language in which it was filed, unless otherwise Indicated under this Item. 

□ This opinion has been established on the basis of a translation from the original language into the following 
language , which is the language of a translation furnished for the purposes of intemational search 
(under Rules 12.3 and 23.1(b)). 

2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and 
necessary to the claimed invention, this opinion has been established on the basis of: 

a. type of material: 

ISI a sequence listing 

IS! table(s) related to the sequence listing 

b. format of material: 

El in written fonmat 

El in computer readable form 

c. time of fillngyfurnishing: 

H contained in the international application as filed. 

H filed together with the international application in computer readable form. 
□ furnished subsequently to this Authority for the purposes of search. 

3. □ In addition, In the case that more than one version or copy of a sequence listing and^r table relating thereto 

has been filed or furnished, the required statements that the information in the subsequent or additional 
copies is identical to that in the application as filed or does not go beyond the application as filed, as 
appropriate, were furnished. 

4. Additional comments: 
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Box No. Ill Non-establishment of opinion with regard to novelty, Inventive step and industrial 
applicability ^ ^ . 



The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application, 

13 claims Nos. 16, 17 with regard to industrial applicability 
because: 

□ the said international application, or the said claims Nos. relate to the following subject matter which 
does not require an international preliminary examination (specify): 

□ the description, claims or drawings f/nd/catepa/t/ci//are/emenfs/)e/o^^ are so 
unclear that no meaningful opinion could be formed (specify): 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

B no international search report has been established for the whole application or for said claims Nos. 1 6, 1 7 
with regard to industrial applicability 

□ the nucleotide and)br amino acid sequence listing does not comply with the standard provided for in Annex 
C of the Administrative instructions in that: 

the written fonn □ has not been furnished 

□ does not comply with the standard 
the computer readable fonm □ has not been fumished 

□ does not comply with the standard 

□ the tables related to the nucleotide andybr amino acid sequence listing, if in computer readable forni only, do 
not comply with the technical requirements provided for in Annex 0-bis of the Administrative Instmctions. 

□ See separate sheet for further details 
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Box No V Reasoned statement under Rule 43f>/s.1(a)(i) with regard to novelty, Inventive step or 
industrlai applicability; citations and explanations supporting such statement 



1. Statement 
Novelty (N) 

Inventive step (IS) 

Industrial applicability (lA) 



Yes: 


Claims 


1-29 


No: 


Claims 




Yes: 


Claims 




No: 


Claims . 


1-29 


Yes: 


Claims 




No: 


Claims 


16. 17 



2. Citations and explanations 
see separate sheet 



Box No. VIII Certain observations on the Intemationai application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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Re Item III 

Non-establishment of opinion witii regard to novelty, inventive step and industrial 
applicability 

III.1 Claims 1 6 and 1 7 relate to subject-matter considered by this Authority to be covered by 
the provisions of Rule 67.1 (iv) PCT. Consequently, no opinion will be formulated with 
respect to the industrial applicability of the subject-matter of these claims (Art, 34(4)(a)(l) 
PCT). 

Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

V.1 state of the art 

V.1.1 Reference is made to the following documents: 

D1 : Tobery, T. W. et al. (2003) Effect of vaccine delivery system on the induction of 
HPV16L1 specific humoral and cell-mediated immune responses in immunized 
rhesus macacaques. Vaccine 21 , no. 1 3 - 1 4, p. 1 539 - 1 546. 

D2: wool/14416 A (Merck&Co.. INC.) 

D3: Zhou, J. et al. (1999) Papillomavirus capsid protein expression level depends on 
the match between codon usage and tRNA availability. J. Virol, 73 (6), 4972 - 
4982. 

D4: Schiller, J. T. and Lowy, D. R. (2000) Developing HPV vims-like particle vaccines 
to prevent cervical cancer: a progress report. J. Clinical Virol. 19, (1)-(2), 67 - 74. 

D5: Hofmann. K. J. et al. (1 995)Sequence determination of Human Papillomavirus 
Type 6a and assembly of Virus like Particles in a Saccharomyces cerevisiae. Virol. 
209, 506-518. 
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D1 discloses the codon-optimised human papillomavirus (HPV) 16 L1 coding sequence 
having been expressed in yeast (S. cerevisiae) and used for the preparation of virus-like 
particle (VLPs). Their effectiveness as a vaccine delivery system was compared to other 
approaches, such as e.g. plasmid DNA and replication incompetent adenoviral vector. 
Moreover VLPs comprising more than the LI protein, i.e. in addition a modified L2 as 
well as E1/E2/E7 have been disclosed (p. 1540, right-hand side column, last para). 

D2 discloses synthetic DNA molecules encoding various HPV proteins (L1 , E1 , E2 and 
/ or E7) from any serotype of HPV, but preferably one causing a pathological condition 
in humans. These synthetic DNA molecules can be modified in accordance to the 
invention, i.e. codon-optimised with regard to the codon usage of the preferred host cell. 
Moreover, these molecules are meant to be used as a polynucleotide vaccine and / or 
an immunogenic composition comprising "... a mixture of HPV type protein genes (for 
example, genes from HPV6, 11,16 and 1 8), and / or it may also contain a mixture of 
protein genes (i.e. L1 , El , E2, and/or El) (p. 6, 1. 24 - p. 7, 1. 7). 

D3 describes a study showing that the efficiency of expression of three different genes 
(BPV LI, L2 and GFP) in dividing mammalian cells in vitro depends on their codon 
composition, i.e. it was found that both codon-optimised and unmodified PV late genes 
were transcribed in COS cells, but that only the codon-modified genes were translated. 
Codon-optimisation consisted of conservative replacement of the viral codons with those 
less frequently used in mammalian genes (p. 4972, last para - 4973, 1st para). 

D4 reviews the state of the art with regard to the use of HPV VLPs to prevent cervical 
cancer, i.e. multivalent vaccines comprising VLPs from HPV type 16, 18, 31 and 45 (p. 
72, left-hand side column, line 2-7). 

D5 discloses the complete genome of HPV6a as well as heterologous expression of 
HPV6a LI or L1 + L2 in S. cerevisiae. Self-assembly into virus-lit^e particles (VLPs) was 
demonstrated for LI as well as for LI + L2 expressing strains. The alledged advantages 
of the yeast expression system are discussed (p. 507, left-hand side column, 1 st para). 

V.2 Novelty (Art. 33(1 )(2)PCT) 
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V.2.1 The present application appears to be the first to disclose a codon-optinnised 
nucleic acid sequence encoding the HPV58 L1 protein as well as related products 
such as vectors, host cells or virus like particles comprising it 

V.2.2 The subject-matter of claims 1 - 29 is considered as new over the state of the art 
in the sense of Art. 33(2) PCT. 

V.3 Inventive Step (Art. 33(1 )(3) PCT) 

V.3.1 The present application does not meet the criteria of Art. 33(1 ) PCT, because the 
subject-matter of claims 1 - 29 does not involve an inventive step in the sense of 
Art. 33(3) PCT. 

V.3.2 The document D1 is regarded as being the closest prior art to the subject-matter 
of claim 1 and discloses a codon-optimised nucleic acid molecule encoding HPV1 6 
L1 being expressed in S. cerews/ae cells (p. 1540, left-hand side column, 3rd para, 
right-hand side column, last para). 

V.3.3 The subject-matter of claim differs from this known codon-optimised nucleic acid 
molecule in that it encodes the LI protein derived from HPV58. 

» 

V.3.4 The problem to be solved by the present invention may therefore be regarded as 
the provision of a codon-optimised nucleic acid molecule encoding the L1 protein 
of another HPV strain. 

V.3.5 The solution proposed in claim 1 of the. present application cannot be considered 
as involving an inventive step in the sense of Art. 33(3) PCT) for the following 
reasons: 

Codon-optimisation is a method known and well-established in the art that has 
already been applied to several HPV genes of different strains (D1 ; D2; D3, table 
1 ). The skilled person is thus sufficiently enabled to modify the coding sequences 
of the LI gene of another HPV strain without having to exercise his / her inventive 
skill. 

Moreover, D2 already suggested to modify the codons of the sequence of a 
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synthetic molecule of further HPV strains, e.g. HPV58 (p. 7. 1. 1 - 4) according to 
those preferred by the projected host cell respectively (p. 6, 1. 25 - 26). 
Advantages associated with the yeast expression system are known In the art (D5). 
It therefore appears straightforward to codon-optimise any sequence to be 
expressed in these cells in order to increase the efficiency of the procedure. 

V.3.6 The same reasoning applies, mutatis mutandis, to independent claims 7, 1 0, 1 3 - 
17 and 29 and consequently, said claims are also considered as not inventive. 

V.3.7 Dependent claims 2 - 6, 8, 9, 1 1 , 12 and 18 - 28 do not contain any features 
which, in combination with the features of any claim to which they refer, meet the 
requirements of the PCT In respect of inventive step since D1 already discloses 
vectors, host cells, VLPs comprising the codon-optimised nucleic acids encoding 
HPV16 LI or HPV 16L1 + E1/E2/E7 being prepared from S. cerevisiae cells (p. 
1540, right-hand side column, last para). VLPs have moreover been used as a 
vaccine of rhesus macaques (D1 : p. 1541, right-hand side column, last para) and 
multivalent VLP vaccines are considered as a straightfonward approach in the state 
of the art (D4). 

V.4 Comment (Art. 33(1 )(3) PCT) 

V.4.1 For the assessment of the present claims 1 6 and 1 7 the question whether they are 
industrially applicable, no unified criteria exist in the PCT Contracting States. The 
patentability can also be dependent upon the formulation of the claims. The EPO, 
for example, does not recognize as industrially applicable the subject-matter of 
claims to the use of a compound in medical treatment, but may sillow, however, 
claims to a known compound for first use in medical treatment and the use of such 
a compound for the manufacture of a medicament for a new medical treatment. 

Re Hern VIII 

Certain observations on the International application (clarity) 
VIII.1 Sufficiency of Disclosure (Art. 5 PCT) 
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Vlll.1.1 Although the description refers to virus-like particles (VLPs) comprised of 
" recombinant L1 protein or recombinant LI + L1 proteins of HPV58 (cf. p. 2, 1. 28; 
p. 3, 1. 30; p. 10, 1. 33; p. 1 1, 1. 17), subject-matter of claim 10 as well as of claims 
1 1 - 29 referring back to it can not be considered as sufficiently disclosed in the 
sense of Art. 5 PCT and supported in the sense of Art. 6 POT over the whole of 
their breadth since the VLPs disclosed (cf. Ex. 7, 8) all only comprise either wild 
type (58 L1 ) or "rebuilt" (58 L1 R) HPV LI protein and not as well L2. 

VIII.2 Clarity (Art. 6 PCT) 

VIIL2.1 The application does not meet the requirements of Art. 6 PCT, because subject- 
matter of claim 1 does not clearly define the matter for which protection is sought: 

Vlll.2.1.1 The skilled person limited to the technical features provided in claim 1, i.e. the 
HPV45 LI amino acid sequence of SEQ ID NO: 2, cannot be considered as 
sufficiently enabled to distinguish whether any nucleic acid sequence of the prior 
art encoding that known protein has been codon-optimised or not and in case it 
were, for what kind of host cell. 

Vlll.2.1 -2 Moreover, it is known in the art that nucleic acids encoding HPV LI molecules that 
have been codon-optimised according to the codon-usage in mammalian cells can 
be efficiently expressed in yeast cells (D1 , D2). The term "codon-optimised for high 
level expression in a yeast cell" is thus considered as ambiguous and vague and 
does not define subject-matter of claim 1 as required by Art. 6 PCT. 

VIIL2.2 The vague statement in the description (p. 13, L 7 - 15) implies that the subject- 
matter for which protection is sought may be different to that defined by the claims, 
thereby resulting in lack of clarity (Art. 6 PCT) when used to interpret them. 
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